Age-related decrease in susceptibility of human articular cartilage to matrix metalloproteinase-mediated degradation: the role of advanced glycation end products.
Progressive destruction of articular cartilage is a hallmark of osteoarthritis (OA) and rheumatoid arthritis (RA). Age-related changes in cartilage may influence tissue destruction and thus progression of the disease. Therefore, the effect of age-related accumulation of advanced glycation end products (AGEs) on cartilage susceptibility to proteolytic degradation by matrix metalloproteinases (MMPs) present in synovial fluid (SF) of OA and RA patients was studied. Cartilage was incubated with APMA-activated SF obtained from OA or RA patients, and tissue degradation was assessed by colorimetric measurement of glycosaminoglycan (GAG) release. Cartilage degradation was related to the level of AGEs in cartilage from donors of different ages (33-83 years) and in cartilage with in vitro-enhanced AGE levels (by incubation with ribose). MMP activity in SF was measured using a fluorogenic substrate. AGE levels were assessed by high-performance liquid chromatography measurement of the glycation product pentosidine. In cartilage from donors ages 33-83 years, a strong correlation was found between the age-related increase in pentosidine and the decrease in MMP-mediated tissue degradation (r = -0.74, P < 0.0005). Multiple regression analysis showed pentosidine to be the strongest predictor of the decreased GAG release (P < 0.0005); age did not contribute (P > 0.8). In addition, decreased MMP-mediated GAG release was proportional to increased pentosidine levels after in vitro enhancement of glycation (r = -0.27, P < 0.01). This was demonstrated for both OA and RA SF (for control versus glycated, P < 0.002 for all SF samples tested). Increased cartilage AGEs resulted in decreased cartilage degradation by MMPs from SF, indicating that aged cartilage is less sensitive than young cartilage to MMP-mediated cartilage degradation, such as occurs in OA and RA. Therefore, the level of cartilage glycation may influence the progression of these diseases.